intertwined with vaccine delivery. For example, Google.org -the charitable arm of Google -and Gavi are working together to scale-up wireless temperature monitoring to provide real-time data on refrigerators used to store medications. This will notify workers when the refrigerators are starting to fail, and generally ensure that vaccines are kept at safe temperatures. We are also supporting the use of cloudbased databases to track vaccines along the supply chain.
Other projects help to inform us of who receives vaccines. We are working with a company in India called Khushi Baby, which creates off-grid digital health records. A necklace worn by infants contains a unique identification number on a short-range communication chip. Community health workers can scan the chip using a mobile phone, enabling them to update a child's digital record even in remote areas with little phone coverage.
In the Indian state of Rajasthan, Khushi Baby has tracked more than 15,000 vaccination events of thousands of children across 100 villages. We still have a long way to go. We should be more ambitious in defining what 100% vaccination coverage means. Although the common measure of routine immunization coverage suggests that only one in five children misses out, the reality is much bleaker. The current measurement leaves out at least 8 of the 11 antigens that the World Health Organization (WHO) recommends be included in vaccines given to all infants. Among the missing ones are the highly contagious measles. Also missing are antigens for pneumococcus, which causes pneumonia, and rotavirus, which causes severe diarrhoea -the two biggest killers globally of children under five.
Our analysis suggests that just 7% of infants in the 73 poorest countries -those that most need our attention -are fully immunized. That means that more than nine of every ten children in these countries are not getting the minimum recommended protection against infectious diseases.
A UN expert group is meeting this week in Bahrain to review indicators for the SDGs. Expanding indicators to include all the WHO-recommended antigens will help. And in theory, governments have already signed up to finding a solution to the problem of birth registration.
Both moves are essential to improve understanding of how many children are fully immunized. A third essential ingredient is information technologies targeted at helping the developing world. If we want to make sure that preventable childhood deaths are actually prevented, we need to go digital. ■ 
Seth
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